The CLAVATA1-related BAM1, BAM2 and BAM3 receptor kinase-like proteins are required for meristem function in Arabidopsis.
Organ formation at shoot and flower meristems in plants requires the maintenance of a population of centrally located stem cells and the differentiation of peripherally located daughter cells. The CLAVATA (CLV) gene products in Arabidopsis, including the CLV1 receptor-kinase, regulate this process by promoting the differentiation of stem cells on the meristem flanks. Here, we have analyzed the developmental roles of the CLV1-related BAM1 (derived from barely any meristem 1), BAM2 and BAM3 receptor-like kinases. Loss-of-function alleles of these receptors lead to phenotypes consistent with the loss of stem cells at the shoot and flower meristem, suggesting that their developmental role is opposite to that of CLV1. These closely related receptors are further distinguished from CLV1, whose expression and function is highly specific, by having broad expression patterns and multiple developmental roles. These include a requirement for BAM1, BAM2 and BAM3 in the development of high-ordered vascular strands within the leaf and a correlated control of leaf shape, size and symmetry. In addition, BAM1, BAM2 and BAM3 are required for male gametophyte development, as well as ovule specification and function. Significantly, the differing roles of CLV1 and BAM receptors in meristem and organ development are largely driven by differences in expression patterns.